Obesity has become the number one health problem in the United States. The patients who is obese and undergoing a surgical procedure that results in the formation of fecal or urinary diversion requires advanced skills of a multidisciplinary healthcare team. Patients who are obese carry a high risk of wound and cardiopulmonary complications and often present a serious challenge in terms of stoma creation and management. The purpose of this article is to examine the risk factors that face the patient who is obese and undergoing stoma surgery, the challenges of stoma creation, and the resultant stoma management problems.
Obesity has become the number one health problem in the United States. The patients who is obese and undergoing a surgical procedure that results in the formation of fecal or urinary diversion requires advanced skills of a multidisciplinary healthcare team. Patients who are obese carry a high risk of wound and cardiopulmonary complications and often present a serious challenge in terms of stoma creation and management. The purpose of this article is to examine the risk factors that face the patient who is obese and undergoing stoma surgery, the challenges of stoma creation, and the resultant stoma management problems.
A n estimated 97 million American adults are overweight or obese, making this the most common health problem in the United States. 1 The increasing incidence of obesity and the clear association between obesity and certain cancers, including colorectal and urinary, 2 make it common for healthcare providers to face the difficult tasks of managing patients who are obese with a fecal or urinary diversion. Patients who are obese carry a higher risk of wound and cardiopulmonary complications along, with a higher incidence of comorbid conditions affecting surgical outcomes. Managing a patient who is obese and has an ostomy requires advanced skills, and it is important that healthcare professionals understand the issues involved. Changes in surgical timing and strategies are often needed to achieve optimal results in this challenging group. This article examines the implications of caring for the patient who is obese and has an ostomy.
■ Stoma Site Selection
Stoma site selection is a critical factor that contributes significantly to a positive outcome in a person with a stoma. [3] [4] [5] Considerations in siting a stoma include placement in an area that is free from creases and folds for at least 2 to 3 inches, a location in an area that the patient can visualize and provide self-care, an area away from bony prominences, an area within the rectus abdominis muscle, and, if possible, under the belt line to allow clothing to conceal and support the pouching system. 6 An additional consideration in the patient who is obese is placement of the stoma in the least technically challenging location, because excessive tension on the mesentery can cause retraction, necrosis, and stenosis.
When siting a stoma, the wound, ostomy, and continence (WOC) nurse should evaluate the patient in several different positions. First, the rectus muscle should be identified. It is generally recognized that placement of the stoma through the rectus muscle helps to prevent the development of a peristomal hernia. 7, 8 Typically, the rectus muscle is identified in a lying position while patients lift their heads and shoulders from the examination table. Because of excessive abdominal adipose tissue in the patient who is overweight, this technique may not easily identify the rectus 3217-08a_WJ320604-Colwell.qxd 11/2/05 1:43 PM Page 378 muscle. Other methods for identifying the rectus muscle include leaning the person forward as he or she is in a sitting position while viewing the abdomen or following the nipple line downward because this can approximate the location of the lateral edge of the rectus muscle.
The patient should be examined in a sitting position with feet flat on the floor. The chosen stoma site is examined for creases or folds using a stoma-marking guide. It is preferable to have a 2-inch to 3-inch flat area of skin in the area surrounding the stoma. Once a site for the stoma is selected, this area should be visualized while the person is supine and standing. A person with a large abdomen may have large shifts of tissue when in various positions, and a flat area when sitting may become creased or out of the patients' view when standing. In some instances, it may be prudent to mark more than one stoma site, because the location of the stoma (right or left, high or low) may change once the surgeon enters the abdomen ( Figure 1 ). As a general principle, siting a stoma higher on the obese abdomen should allow the person good visualization of the stoma and accessible care. A stoma lower on the abdomen in a flat area may make it impossible for the person who is obese to see the stoma to place the pouching system.
■ Surgical Issues
Abdominal surgery, either conventional or laparoscopic, in morbidly obese patients is more time consuming and demanding than it is in the general population. Several studies have shown an association between elevated body mass index (BMI) and increased incidence of intraoperative and postoperative complications, including intraoperative blood loss, 9 anastomotic failure, [10] [11] and septic complications.
12-14
Creating either a loop or a Brooke ileostomy or a permanent or temporary colostomy in a patient who is morbidly obese is technically challenging. Stoma-related complications rate has been reported as high as 36%, 15 with obesity being one of the risk factors for stoma failure. The technical difficulty is caused primarily by mechanical factors: the foreshortened mesentery and the thick layer of the subcutaneous fat through which the intestine has to be placed. Several techniques have been developed to obviate to this problem, including local liposuction 16 and subcutaneous lipectomy 17 with marginal results.
From a surgical perspective, a distinction has to be made not so much between ileostomies and colostomies but rather between loop and end stomas and also between temporary and permanent stomas. Tension on the mesentery is an important factor when performing an end stoma, especially when permanent. The surgeon has to deal with a thick foreshortened mesentery that has to be delivered through a large subcutaneous layer. It is important not to open the rectus abdominis muscle too widely to prevent parastomal hernias, another common complication seen especially in patients who are obese. Conversely, a narrow fascial opening can cause either a tear in the mesentery, leading to hemorrhage, or tension and compression on the mesentery with consequent ischemia, separation, retraction, and stenosis.
At the other end of the spectrum is the temporary loop stoma after a low anterior resection (LAR) or an ileal pouch anal anastomosis (IPAA). The mesentery is delivered between the two loops and hence less likely to be torn. Tension remains an issue that can cause retraction and difficulty pouching the stoma, but temporizing measures (ie, convex appliances) are effective for the short period that the stoma is needed. Finally, the size of the fascial opening, although wide to accommodate the 2 loops, is less critical, because it will be closed under direct vision at the time of the ileostomy takedown.
To avoid serious complications and the need for multiple revisional surgeries, with increased morbidity, mortality, and costs, meticulous preoperative evaluation and strategy and a multidisciplinary team approach are mandatory. When safe to postpone surgery for a reasonable time, in the authors' practice, they have referred patients for weight-reduction surgery in preparation for a procedure that could otherwise result in a permanent stoma. A specific scenario is a male patient who is obese with either an early rectal cancer or a locally advanced cancer that has had a complete response to neoadjuvant therapy. Increased BMI is associated not only with an increased death rate from all 2 but also with a decreased likelihood of sphincter preservation and a higher change of local recurrence in the male patient who is obese and has rectal cancer. 18 These patients should therefore undergo weight-reduction surgery first to maximize the chances of sphincter preservation and avoidance of a permanent stoma, to decrease local recurrence, and to improve survival.
Patients who are obese and have ulcerative colitis referred for IPAA should also be advised to undergo weightreduction surgery; in these cases, a laparoscopic gastric banding is preferred because the entire intact small bowel is required for a successful IPAA. If the long-term use of corticosteroids is mainly responsible for the increased BMI, patients should undergo a staged procedure. First, they undergo an abdominal colectomy with a temporary end ileostomy to allow them to discontinue the corticosteroids to facilitate weight loss. A goal of a BMI of less than 25 should be mutually agreed with the patient before proceeding for the IPAA to maximize the chances of a functional pouch and thus avoiding a permanent stoma.
When surgery is indicated for ostomy-related complications or for repair of a parastomal hernia in a patient who is obese, a reduction in BMI is a prerequisite for a successful outcome and referral to an effective weight-reduction program or weight-reduction surgery is indicated.
Several studies have confirmed the feasibility of laparoscopic colorectal surgery in patients who are obese. 11, 19 These series, however, have also shown an increased conversion rate, up to 23.7% in one series 11 prolonged hospital stay, high anastomotic failure rate, and overall higher incidence of postoperative complications when compared to patients who are not obese. 11, 19 These studies basically confirm that the patient population that is obese is at increased risk of complications, irrespective of the surgical approach used. Smaller laparoscopic incisions should help in reducing the incidence of incisional hernias in this patient population, as postulated in these studies, but this outcome has not been supported. This hypothetical benefit is obtained at the cost of a longer operation and significant morbidity. Laparoscopic stomas in a patient who is obese represent an even greater challenge than in open surgery, because of the limitation in the ability to gently manipulate the intestine through the abdominal wall. Careful patient selection remains the key to success in laparoscopic approaches.
■ Ostomy Patient Care Issues

Postoperative Complications
Postoperative complications after abdominal surgery more common in the patient who is obese than in the general population include difficult airway management, often resulting in failed extubation, anastomotic failure, infection not limited to the surgical wound, cardiovascular events, deep venous thrombosis, and pulmonary embolism. 1 In a study by Thomas et al, 14 examining the relationship of BMI and postoperative complications, they found that overweight patients who underwent abdominal procedures had higher wound infection rates and significantly higher adjusted total costs. Laparoscopic procedures done on the patient who is obese generally result in increased rates of conversion to laparotomy. 11, 19 In 2 studies that looked at the effect of BMI on patients undergoing radical cystectomy they found that an increased BMI had an increased estimated blood loss and operative time. 9, 20 Obesity should be considered a risk factor that can 380 Colwell influence poor outcomes in the patient undergoing an abdominal surgical procedure. Specific stoma complications follow.
Pouch Emptying
The majority of patients using a drainable pouching system empty the pouch while sitting on the toilet, draining the output from the pouch between their legs into the commode. After emptying the effluent into the toilet, the end of the pouch is cleaned with toilet tissue before closing. It may be difficult for the person who is obese to lean far enough to allow the tail of the pouch to drain into the toilet. In this situation, several alternatives should be considered. A 2-piece pouching system can be used, the pouch removed from the flange, emptied into the toilet and reapplied. A closed-end pouch can be used, removed and discarded, replacing the pouch. Another alternative is the use of a pouch liner (Colomajic Liners, North Vancouver, British Columbia), which allows the patient who is using a 2-piece pouching system to snap the pouch off the flange, remove the liner, discard into the commode, place a new liner in the pouch, and reattach the pouch to the flange. One other option is for the patient to drain the effluent into the pouch liner and discard the liner into the toilet.
Visualizing the Stoma
Patients who are obese may have difficulty seeing the stoma. Using a mirror can facilitate cleaning the peristomal skin and assessing the stoma, but placement of the pouching system while using a mirror can be difficult. One technique employed by patients with difficulty centering the pouching system around their stoma is that before removal of their old pouch, they mark the line where the pouch adhesive meets the skin. When cleaning the peristomal skin they do not remove the mark, and when reapplying a new pouching system they line the edge of the new adhesive with this mark. This allows them to place the pouching system without direct visualization of the stoma.
Stoma Complications
The comorbid conditions that are associated with obesity, hypertension, type 2 diabetes, and pulmonary and heart diseases compromise the ability to heal effectively after a surgical procedure and can lead to the following stoma complications.
Necrosis
Leenen and Kuypers 15 report a higher rate of stomal necrosis in patients who are obese as a result of the traction that is placed on both the mesentery and bowel wall. Necrosis an increased rate of stoma retraction. Retraction occurs from tension on the stoma caused by 1 or more of the following factors: short mesentery, thickened abdominal wall, excessive scar or adhesion formation, obesity, inadequate initial stoma length, necrotic stoma, and mucocutaneous separation. [23] [24] Patients may note that the stoma disappears when they are sitting. They might also report inability to maintain a seal on the pouching system and notice leakage of the effluent under the pouch seal. For many retraction cases, a convex pouching system can provide a predictable seal. Several degrees of convexity may need to be evaluated for the person with stoma retraction and an obese abdomen. Soft adipose tissue surrounding a retracted stoma may cause deep creases and folds (Figure 2 ) that may be stabilized with the use of a convex pouching system. Several manufacturers of ostomy equipment provide "levels" of convexity, ranging from "light" (Coloplast, Marietta, Ga), to "moderate" (ConvaTec, Princeton, NJ; Hollister, Libertyville, Ill; Nu-Hope, Pacolma, Calif) to "deep" convex (Marlen, Bedford, Ohio, and Nu-Hope, Pacolma, Calif), as well as custom convexity constructed by businesses that manufacture the product from either measurements or a mold of an area on a specific patient (NuHope, Pacolma, Calif, and King Ostomy, Spokane, Wash). The level of convexity will be determined by assessing the peristomal area in a flat and sitting and standing position to determine the amount of depth and firmness that will be needed. Because of the shifts of tissue in the peristomal area, the patient who is obese who uses a convex pouching system may find a belt enhances the skin-to-barrier contact.
In some cases of a retracted stoma, convexity may not provide a predictable seal. The use of a thin flexible pouching system seal might be an alternative (Cymed, Berkeley, Calif). This system uses a polyurethane film as a seal that may allow adhesion in a deep crease. The use of a nonflanged 2-piece pouching system may also be considered (Assura AC Coupling, Coloplast, Marietta, Ga, and Esteem Synergy, ConvaTec, Skillman, NJ). These systems allow the skin barrier to flex into the deep creases, while the pouch Necrosis is seen immediately after stoma creation, generally occurring within 24 hours of the surgical procedure.
Retraction is the disappearing of the normal protrusion of the stoma to or below skin level.
is seen immediately after stoma creation, generally occurring within 24 hours of the surgical procedure. The degree of necrosis can vary from a small area on the stoma to the entire stoma above the skin level and/or down to below the fascia. The stoma appears dark, varying from maroon to black and the tissue feels flaccid. 21 The degree of necrosis should be assessed by passing a small lubricated glass tube into the stoma and inspecting the stomal mucosa with a pen light. If the necrosis extends below the fascial level, urgent reoperation is warranted. If the necrosis is above the fascial level, the stoma is reassessed at frequent intervals. The necrotic tissue will slough and may require debridement. As the necrotic tissue sloughs, a mucocutaneous separation will occur. As the mucocutaneous separation heals, there is a high incidence of stenosis. Thus, the patient with a necrotic stoma should be carefully assessed for transitions in stoma function and appearance.
Teaching points for the patient with necrosis include:
Ⅲ The necrotic tissue will in time "fall" away, and there maybe a significant odor to this tissue as it occurs. Ⅲ The stoma will not "fall" into the abdomen during this healing process. Ⅲ Follow a low residual diet as the stoma is healing (to prevent obstructive symptoms as the effluent passes thru a possibly stenotic stoma).
Retraction
Retraction is the disappearing of the normal protrusion of the stoma to or below skin level. Arumugam et al 22 analyzed risk factors and found that a high BMI was associated with rides on a plastic zone attached with an adhesive seal (Figure 3) . In these cases, the patient can remove the pouch to empty and reapply (if emptying via the tail is not an option). This alternative may not be available when using a flanged 2-piece system, because in these situations the flanged skin barrier will not be flexible enough to maintain a skin seal. Surgical revision may be considered if the patient is unable to maintain a predictable seal that protects the peristomal skin. Local revision is possible in cases where there is adequate intestine to mobilize above the skin level. In some cases, a laparotomy is necessary to create a new stoma, often to be located on the opposite site. 9 This procedure does not guarantee a better outcome, because the surgeon is still facing the same issues of a thick abdominal wall and short mesentery. Furthermore, the second laparotomy and closure of the previous ostomy site puts the patient at increased risk of incisional hernias.
Mucocutaneous Separation
Detachment between the surrounding skin and the stoma results in mucocutaneous separation. The separation may be tant scar tissue can cause stoma stenosis. It is advisable to assess the area as it heals for stenosis, as well as retraction.
Stenosis
Stenosis is a narrowing or contracting of the stoma occurring at the skin or fascia that impairs the drainage of the effluent. 24 Stenosis occurs as a result of ischemia; contribut-382 Colwell the result of poor healing or tension. Risk factors in the patient who is obese can include prior administration of corticosteroids, diabetes, and stoma necrosis. A mucocutaneous separation is treated conservatively. The area is filled with absorbent products that can include skin barrier powder, alginate, and hydrofiber. The separation is covered with the solid skin barrier of the pouching system. Because this separation requires full-thickness healing to occur, the resuling factors in the patient who is obese can include necrosis, excessive tension on the mesentery, retraction, and mucocutaneous separation. A digital examination using a gloved lubricated finger is performed to assess the size and mobility of the skin and fascial rings. When a digital examination is not possible because of severe stenosis, a retrograde contrast study through a small rubber catheter maybe performed. 21 For mild stenosis of fecal diversions, a low residue diet, stool softeners, and/or a high liquid intake may allow easy passage of the stool thru the stoma. For more severe cases, surgical intervention may be necessary and is based on the cause of the stenosis. If the stenosis is located at the skin level a local revision may increase the opening. If the stenosis is the consequence of excessive tension, retraction or a full-thickness necrosis, the stoma will need to be refashioned after advancement of the intestinal loop.
■ Conclusion
Patients who are obese undergoing abdominal surgery resulting in the creation of fecal or urinary diversion represent a challenging population for both the surgeon and the ostomy nurse specialist. It is mandatory that a multidisciplinary approach be taken in planning surgery and in educating and caring for these patients postoperatively.
Meticulous preoperative siting, understanding the indications, and the type of stoma (loop vs end, temporary vs permanent), play a pivotal role in good outcomes for these patients because revisional surgery offers suboptimal results.
Preoperative weight loss is strongly encouraged when a reasonable delay of the surgical procedure is feasible. Furthermore, the importance of losing weight before revisional surgery for a failed stoma or for stoma-related complications should be emphasized to the patient.
✔ Patients who are obese and undergoing a surgical procedure that results a fecal or urinary diversion requires advanced skills of a multidisciplinary healthcare team.
KEY POINTS
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